Radioprotection, pharmacokinetic and behavioural studies in mouse implanted with biodegradable drug (amifostine) pellets.
We evaluated the use of a subcutaneously (s.c.) implantable, biodegradable pellet as a drug delivery system for the radioprotector amifostine. Mice were implanted s.c. with either the custom-made biodegradable amifostine drug pellet or the placebo pellet without amifostine, exposed to cobalt-60 gamma-radiation (bilateral, 1 Gy min(-1), 7-16 Gy), and the 30-day survival rate was monitored. The non-irradiated mouse was used for pharmacokinetic and behavioural tests. Significant radioprotection (85-95% survival) at 10 Gy was observed in the three-amifostine pellet implanted group 3-5 h after implantation. LD50/30 was 7.97, 8.74 and 16.64 Gy for the control, three-placebo pellet (dose reduction factor, DRF=1.10, p<0.01), and three-amifostine pellet (DRF=1.79, p<0.01) groups respectively in mouse exposed to radiation 2h after implantation. Radioprotection at 12 Gy was observed up to 4h after s.c. amifostine administration and up to 3h after implantation. Pharmacokinetic data revealed that the three-amifostine pellet group had sustained blood WR-1065 levels at 2 h after implantation, in contrast to the reported sharp peak at 30 min for s.c. administration. Although locomotor activity was significantly reduced (p<0.01) in the amifostine pellet group, the onset of the locomotor decrement was delayed as compared with groups that received 400 and 750 mg kg(-1) s.c. amifostine. Amifostine in biodegradable implant was effective. The radioprotection observed was comparable between conventional s.c. administration of the drug and implantation. Pharmacokinetic data and locomotor activity suggest that the implantation was beneficial though radioprotection data warrants formulation improvements in implants.